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(Çrnçd : hçct  rh 3», 13» 
This. inention relas:.to .automaica coin,, jectory. Conse.unt. no. corretp. o . 
De--ring g. sights.-for .flebly..motedç aelal applied: tp the sights:- compeat_.. 
macne, an mov»pa£icly -he te fect oï the airspeed, becae in the 
ofmpeag>:g.sight/.descr4bed nd_clm¢4/ which these sigh:, ae effectivç e trajectory is 
in. ..co-pg.-.appca£ion, S¢al,  3.8,0, 5: substantially flt. 
fVU.S ;PatD, fllç.d.rch 31» .19:, no I, hoer, the..gu is. trained at D ale 
Patent 25;25 raned-éceer. i:9 19Ç .... to.the.ï0re and aït akïs o£ :the airf, then/he 
a :raf. ¢iDç  iD:: order- q.copÇçç çbPnen: .o.  hidh  iS PaiÏç! 'e . 
for.oee effect, oç i mK aicvaft s ai. speed on Vï .e.:boë 0f .he gn, nd. eq .£Çhé. aspëd 
la .h:ë;ëlets i fm.p anse wih ç,en ic ï..noa! 5 
. bore:of the,  whcn the g is. t:ained and 0: te .gun heh. ac. upoh. 
levaeE: at- an ahgle èla:e.  ..:foe. n afç Wfll"deflect_ i  :mm ira. normal 
é/.nPa. ç,.gt.d to_ am: of.-tho bore noA flned in ëm oÏ he $o. bè:én rhin -d- 
o. pnes êre.ctig .( ighf ngiës, .Oe .5 sultant para and the n0'i :raject0rïh 
Of' the '.p!nès " ççni_ e £h:p,  woSd be in line th me akïs of the bore. This 
lngitudin dssf':e ai8afï à"i here:" angle, whicË , ,av. {ndiS(ed aE"¢t, may be 
after referred  a the horizontl reference r the.gle .of..deeotn  trn an is 
plane; mè 8ferl: copais the :0t:p. ep: 
tde of.-he aagle oe by the liae o  sight 
ë.aXis: .-He :0e of-?he gu: --dèp:dCt  wherei Va is the airspee, o .the firig 
............. zië ëlbcty o të :bleL If i appareatfrom 
uon-the gte Of-leVat &tratn of. he g 5 tse abv6eaai0 that .the mgtudë 
g:e o-tr. is vaded,-or example, ff«the angle 
assed:t uring--t:g .the acroEt-is-fing O tr&:i.h  ëro të angle "o deectioh 
aï : cotai-spèë ":d t.:hë sigh:-, mem: wiE equal 
5r: are:pei7 ::pdcê-fo-hé :5w ai, rsped 40 ............. a si.ne 0 
of>the :i :aicraft. :f the axis of-the boè of- ç 
he ghn--is ":parallë. to .e plne 8f. fhe, ton-- 
dial :and:athwah:p  0f: "fhe dir6ra)t, or zero flection. " 
"f::qé: :(Hé" angle. 0ft:ain is 90% the ngle 
wic :is ..fhe--pssitin 0f 'zed evation, .the er= OE dèflecti0A.in taïn ç,ïieaÏt5 
e ajecry. of he -bulte w,.change-as- he . : -ase 90 
n,is:m0ve in.-raSbodt i" ai,ufhal<aXi :an-  : ....... 
ç :'h .positoç. 0 gro ..ri:n 'the--as-of :the which is .the .max ale of dection. 
bore-of.--g .wffi ,e..parael,. e longi.: et s'h nod..hà-th agniude of .the 
tuhdLo.fore .and-af :ais of e.ai¢at, .and 50 angle of deflecion i.n tain ¢$ aries froero 
the .m,oi-thë-un')be:P0ihEn'the :- at-dn a.ngie OE-.train equal  ero 
rtion of,ght. ,In::his-pos:tion-the air.-speed value at:ange 0f train equal .to .90".;..tozero 
of.:the ng ,crat Wo-be .added- d.ie again.when he.gle.of train is 1807,, and mai: 
to 'the mle-.elî«of. :the .hullet. and-would m again.fo.. .angle of:ain hich is ql 
cause <.nd.rti0n:ine:buléPs.oma)'tr= 5 to 270% erefore,  ortier to correct fo this 
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angle of deflection, I propose fo offset the axis 
of the bore of the gun from the line of sight 
by an equivalent angle of moving one of two 
sighting members in a path parailel fo the hori- 
zontal reference plane and in a direction perpen- 5 
dicular to the axis of the bore. Itis apparent 
that if the Sine function of the angle of .train 
et is applied fo one of the sight elements the 
angular offset formed by the two sighting ele- 
ments would be correct for ail angles of train. 10 
Corrections must aiso be introduced into the 
sight angle ,fo compensate for ,the .effect of the 
filring aircraft's airspeed on the velocity and tra- 
jectory of the bullet for different angles of eleva- 
tion of the gun. Consider, for example, that the 15 
gun is in a position of zero train but elevated ai 
an angle ae. The angle of deflection in elevation 
Ce which is the vertical angle between the res31- 
tant path of the bullet and the axis of the bore, 
(or the angle which is formed between the re- 20 
su]tant trajectory and the axis of the bore when 
projected upon the vertical.reference plane) is 
equal fo 
Va sine ce 
tan-1 
Vg÷Va cos .ae '25 
It is apparent from the equation that as the 
angle of elevation is changed with the gun.re- 
maining at zero angle of train, the correction 
which should be introduced into the sighting ele- 
ment would vary as a ftmction of the sine of the 3O 
angle of elevation e. This correction is, how- 
ever, influenced by different angles of train. For 
an angle of train other than zero the comportent 
of the firing aircraft's airspeed in the plane nor- 
mal to the horizontal reference plane containing 35 
the axis of the bore, is equal to the airspeed mul- 
tiplied by the cosine of the angle of train (Va cos. 
aS) « If is this comportent of velocity which when 
acting upon the bullet in flight produces the 
vertical offset, because the vertical projection of 40 
the resultant velocity is equal to the vector sum of 
Vg and Va cos. $. Therefore, for all angles of 
elevation and train the angle of deflection in 
elevation ce is equal to 
Va cos ci sin ce 45 
tan-1 
Vg.-]-Va cos et cos ce 
If it is considered that e remains flxed as the gun 
is moved in train, ce will vary to a maximum 
value when aS is zero, fo zero when «$ is 90 °; maxi- 50 
mure again when «$ is 180 °, and to zero again 
when .$ equals 2ï0 °. Thus, in order fo correct 
for.the angle of defiection in elevation .ce one of 
the sight elements mus be moved Lr a path par- 
allel fo £he vertical reference plane and perpen- 55 
dicular to the axis of the borean amount which is 
a function 0f the productoï the sine of the 
angle of elevation and the cosine of .he angle of 
train. 
It is, therefore, a specific object of this inven- 60 
tion to provide a- means for moving one of two 
sighting elements in apth parailel t he hori- 
zontal reference plane and normal fo the axis of 
 the bore ar amount which is a funtion of the 
sine of angle of tf.aih, and for moving ,the saine 65 
sighting element in a path parailel to the vertical 
reference plane and normal to the axis of the 
bore of the gun an amount which is a function of 
.the produCt of the sine of the .angle of elevation 
and./he cosine of the angle of train. 70 
With the foregoing and other objects .in view, 
the4nvention consists inthe construction, com- 
bination and arrangement of-parts hereinafter 
described and illuStrated in_the drawings, in 
which:  75 

Fig. 1 is a diagrammatic illustration showlng 
mechanical means for offsetting the front bead 
sight as the gun is moved in elevation and train. 
For the position of .the sight, as illustrated, the 
gun elevation is zero and the angle of train is 
zero; 
Fig. 2 is a diagrammatic .illustration showing 
method for offseting the sighting element by 
means of a three-dimensional cam; 
Fig. 3 illustrates diagrammatically a means for 
offsetting the sighting element by means of two 
sine cams; 
Fig. 4 graphically iliustrates a method for off- 
setting the sighting elements by means of a log 
cosine and a log sine cam; and 
Fig. 5 is a perspective view of the tiltable plate 
and follet of Fig. 1. 
leferring fo Fig. 1 of the drawing showing a 
speciflc means for introducing the proper correc- 
tion into one of two sighting elements as the gun 
is moved in elevation and train, the pedestal sup- 
port for the gun is indicated generally at fl. A 
yoke member   is secured o this ,pedestal sup- 
port so as to be rotatable aboutan azimuthal axis 
Y--Y to provide for movement in train. Su]table 
suppo.rts   for ,the gun trurmions   are provided 
on this yoke member so that the gtm may be ro- 
tated about a lateral axis X--X .through the 
runnions to provide for movement in elevation. 
Alarge ring gear  is secured fo the yoke mem- 
ber  fo form a driving engagement wih 
pinion gear  keyed fo a rotary spindle  jour/ 
.naled in a bushing 9 which is seted in the re- 
taining block  8. This block  8 ris bolted or other- 
wise secured fo the pedestal  and the bushing 
9 is preferably fo.rmed about the spindle  so 
.that when held in place in he retaining bl0cl 
,8 by means of the pin 2 , or other means, the 
spindle will be rotatably secured within .the sup- 
porting block and will be retained in place if- 
respective of the position of" the aircraft upon 
which the gun may be mounted. The opposite 
end of the spindle  is provided wth a socket 
connection which is adapted fo receive an end of 
a flexible shaft indicated generally ai }. The 
collar 22 securely holds the drive shaft fo the 
spindle. 
As the gn is moved in train about the azi- 
muthai axis Y--Y, the large ring gear rotates 
with the gun and drives the piniongear 6 which 
is rotatably secured fo the block 8. The rotation 
of the ring gear drives the flexible shaft 2, which 
is coupled fo a worm gear 23 ai its opposite end. 
This worm gear 23 is in .mesh with a worm wheel 
24 integrally formed or rotatable with the train 
npt wheel 26. The train input wheel may be 
geared at ifs outer periphery so as to mesh with 
the two gear wheels 2S and 2, each of which 
carry a cranl pin 29 and 28 respectively. The 
ratio between the ri.ng .gear ., pinion gear , 
worm gear 23, and the gear wheels 24 and 2§ are 
selected so !that the trair crank pins 28 and 
roture fat a rtio of 1 to. 1 with:the gun in train. 
The adj_ustable bead sight } is flxed fo or 
formed integraily with the upper extremity of 
the control shaft 3. This shaft extends in a 
direction parallel to the vertical reference planë 
but may be moved laterally with respect to the 
bore of the gun to more the bead sight in a 
path parallel fo the horizontal reference plane 
and in a direction perpendicular to the axis of 
the bore. In order that the movement of the 
bead sight may be. a function of the sine of .the 
angle of train,' the shaft is s]idably held in place 
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witlii» ttie gV, idegy, -31: wiih,  rmed:on one 
end of the slide rod3:2;, e-other ed. : he 
slide rod has a-.longitudil slot: 4 formed therein 
adapted to receive the train cra p 28. Ts 
0d-a,prted: and sHdble in-a gde arm 
 wHich, i' preferably mt on or seced 
tb- e  recolle gde- and- Sde meeham- (not 
s0n. çhe :wing  shows the correct 
ot--e-' p 2 for zero ngle:-of ri-fl; 
as the g.. moVed in train tebead sight', elb 
t'-:wfli::be-mov eiher to-the let or right, 
"amot which- t-he ction-o the sine 
ë glb-.0f trn. if may be noted that: a coil: 
r--is. pcbd- -bouç the conol sha-f-t $. 
fitWn he loWer shoder-o the guidey. 
ùd  he-.hozontl  pltë S: oecm'ed: o the 
tiá-1 coni saft- 30 u its other etremity. 
 sil- ger 8 ,  sece to t-he tr-i0n 
so- that i a is  igen wit, h. the 
bna uon. 's . As-the gun is: ele 
VhiS gear rotaeS wi,th hemion:to drive 
,spl-idiot gear 3. seced to  Suit5te: ub- 
shf robly supporçed in  a, bMng: formed, 
i-OEh bracke $8- which - boled to. e gun- 
0kë  I This bracke also crries,  bushing: 
roly-suppo he spiudle of he-worm. 
er . ,hich is in me with- he- idlr a-r 
oe-ffo the spdte-is-coupled, fo an, enff. c,f 
he«fifblë  sha 
 he" Oh'er d-'of this flexible, shf -3-  
ligly seced fo: he cr - which, is-.ro- 
abe:in' bracket- 8 also oeced to the reeoil 
ë and' slide so as fo be movble with the 
Sun in tion and uin: One end of: the 
cr c'arrï-a p 9 adped fo enga.ge a- tater-- 
11 eeng slot "  foed. - one end: of the 
shd" rod .:. The lock  .bas a guidewa-y 
fOe therein t0 receive the- sde rod  4:. " e 
black  lso supported by he--n so as :- Se 
movable therewith-. The-opposite end- of 
side  r0d-4 is "prode with a-iateral]y pro- 
ëcg-s 4t g. 5) mowble within a sIot 
$ foed  the ewy-of rocng or in-- 
dhngble piae 48 which is pivoted at 4. It is 
noted thhe center of the stud 4t, the pivot 
 d h-e s or the follet - mt lie in- 
Stight" le , thefore the slot 2 is formed on 
è er sce oï gai plate. The sfoe- of 
ë-eàrs- 3, 3T and 39 are seieced so tht the 
c :0 :'11 totale at u rtio-of 1 to  wiSh 
rotation of the g in elêVution. e drwing 
os he correct position-of he crgnk pin 9 
f0 " gle o élevtlon of 0% 
 hê   depressed in elevation the 
pin 9 rotates about the axis of the cra moving 
the slide rod  certain amont Which fs u func- 
tion of the sine of the angle of elevation. is 
êt :dr the side rod is tramitted .to 
të fid giht though the ptae , intercon- 
nè$sde rod.8 nd:the vertical control short 
ff. Te--bèud ïs tus movëd in a ph prllel 
rb hêvGci réferenee lane gnd peencular 
 hê x- dr ïhe bore -nd .:an amont hich 
- fëîn of the Se Of the ngle of elevtfon. 
hïs-sfh mt aIso  moYed-in the saine 
, i. e.» in  ,pth pIIeI to t vertical 
rëh¢e :ptne :aUd-endiCulr .to he xis 
6f hé 0re,  ot hich is a function of 
e.ëoé-of the angte.of traC. To accomplish 
-ect.t-hVe :providëd a secondtr crnk 
i - :Whih fs àdapted o -engage . longitudinal 
1 ,:f êd- 0ne end f a sliderod , so 
S,-oye he:slie o 2 laterally inhe gdë- 

and::Slide  member 'so,as :.t0 be,,movaBl hereV¢iti. 
as<the gun-.-ls: m0ved: . elevati«n:,and:trai« 
e end: of: he.slifle ro  opposite:.e 
itudal»sl::: :providèdw, ith anethe g.de 
 w«y, . which slidgbly: suppor.tS: e intercon». 
neting slië: redï  Each end of:th-slide, rod 
i.prov, ided. h.  :follet  and .5 which, folle. 
ing egage the.saceof-the horntal plate 
-and::the inclinable.plte ; respectively: he. 
le spr.g:mèmber4:iS provided:soth .the 
conrol: shafç : and .horizontal: plge. , wfll- 
ccatlyollw thë moçement.o the inrcon- 
neeing« slie rod 48: .and: inclinablé ple 
If bhe gun , moved .in trac. when» elevad 
 any other angle than 0  or 180  the bedsihV 
wfll be movéd, in. çhe- vertical path. :an amount 
equa,[,  the, teçien- e- he cosine,.o" he-:-ang,le, 
of: train e magnitude of .the oorreoion-,,in, 
dced- is» of: ose» dependenSupon the anglë 
0 of elevtion nce. the igltiOn, er, ,the ïn 
cnab]e Pla :-gor the:.maitude  of 
ceeetbn. :odhc: as 'the n is ved in 
in. The-position, o he ra:pin. 29, as: 
 bhe -awi,ng, .is correct for an:angle :e: train 
25 eqa to zero, 
tt Shoulfl: -be -ned ,that. i e-gIe =e eleva-. 
On. is zero- the :bead. sigh.-O will net: be :movefl 
becae th inelinle l't'e , 6: WOelt: t, hen be 
30 zontaL ikewi i the ang[eo trac, is 90':the 
bead- Sigh flt not be meved in i:ts :vetïel pah- 
as e g-un: is moved, in, elien-:bee :the 
cener of ,th r01ter ] Wili- be ver.alt:y .l.ïgn 
with, he a.s.of- ,he piot 4]:. Pe errer 
35 o ra-ïoe a.nd  etewion--beeen -nd« 90? .he, 
movement o the bea  sigt:i:n, he, vertical, path. 
is a funcion .o".he ,prouc . sne-eS: the, ang]e 
of etevation- and, cosine ote-ngle er train 
Figs. 2, 3:-d,  diag, rmmtialIv: iflUsate 
40 number of moifled ,methods, a,nv :ene e ih 
may be 'used tointrouce the proper correcion 
into-the- bead sïght. In eh  hese vib 
modi:cions Ï ,bave not lIustted spe¢il 
he mehoff w, herèby e bead' gh.ç may bè 
45 pla-ced l.era.lly an amoun eq,.vlen, te, the sie, 
ctiun of the angle o£ tra, in, sice the mo 
proposed and illustrated in Fig,. 1 ïs enti-el:y 
iactory for th, ïs pose. Howeer, -since 
correction is-sily  fcon 05 :e sine 0f :the 
50 angle of in, oher eqva.lently eff:tie-means 
may be used and I do hot wsh, thereore» te':be 
limid speciflcally fo the exa me d,isctos. 
In. each of these ews I bave graphicgl'ly 
trgge various means whereby the prodct 0f he 
55 sine gle o£ elevgicn and çh-e cosine angl'e 
train con may be 'gccUrtely obtained, 
Fo example, in Ffg. 2 he movement of the 
bead in .ïts vertical path parallel fo the veical- 
60 reference plane and noal fo the axis of the 
bore of the n is effeced by means of .a three 
dimensional cam. A-ollower comprisghe frïc- 
tionless ball.6 . adapted.to follow the confira- 
tion of the-:sace .of the cam so as to traitait 
65 the combned rotary and translatory movement 
of the cam into translatory movement of the beaà 
within its restricted vertical path. That ,is, the 
follcwer ,60-and the bead will asse a ,de,ire 
seies o positions along a straight line, hich 
70 coesnd .in space fo a definite series of posi- 
tions occupied by the point on the cure surface 
wch is in contact with the ollower ball 
,Rotation of the cam about i axis a--a ill 
tansmit movement  the bead tough the fol- 
75 lower .6 which is a ction of the ccsine of the 
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angle of train. Likewise, translatory movement 
of the cam along the axis. -a will cause a ver- 
tical movement of the bead.and follower 60 which 
is a function of the sine of the angle of elevaion. 
Suitable mechanical connections, well known to 
the art, are provided to rotate the cam ata rtio 
of 1 to 1 as the gun is moved in train, similarlY, 
other mechanical connections and devices well 
known in the art are proyided to move the cam 
laterally on its axis «--a a distance, equivalent 
to  for each movement of the gun in eleva- 
tion through an arc of 90 °. This translatory 
movement of the cam must. be directly propor- 
tional to the rotary movement of the gun in 
elevation. 
The correct position of the follower 60 for an 
anular elevation of 90°-- and zero angle of train, 
is the point c indicated on the drawing. The 
follower 60 in this position transmits the maxi- 
mure vertical displacement to the bead as .the 
cam surface is rotated in response to movement 
of the gun in train. When the elevation of the 
gun is zero and the train is zero the correct posi- 
tion of the follower is at the point b on the draw- 
ing. The cam surface is cylindrical at this point 
so that the bead sight will not be moved along 
its vertical path as the gun is moved in train. If 
the gun is trained 90 ° the comportent of the air 
speed of the firing aircraft along the bore or with- 
in the vertical plane of the bore is zero. There- 
fore, when the camis rotated 90 ° from the posi- 
tion shown in the drawing to correspond to the 
position of train equal to 90 °, no vertical move- 
ment will be transmitted to the bead sight as the 
gun is moved in elevation, because the cam sur- 
face is at this point uniformly spaced from the 
axis --a throughout the distance b. 
If a turret mourir is used wherein the gun may 
be moved in elevation throughout 360 °, the cam 
is merely shuttled back and forth along its axis 
--, once for each 90 ° movement in elevation. 
The particular apparatus for effecting the move- 
ment of the cam has hot been disclosed, for the 
sake of simplicity of the drawing and because I 
ara hot here concerned with their details which 
involve only features of mechanical design, well 
known to the art. 
In Fig. 3 I have diagrammaticaily illustrated a 
method of introducing the sin. E cos. T function 
by means of two sine cams 6| and 62. In this 
modification the movement of the gun in eleva- 
tion and train is transmitted directly to two dif- 
ferentials 66, 66 so that the output of one (66) is 
equivalent to the sure of the two movements, 
while output from the other (66) is equivalent to 
their difference. That is, the output from differ- 
ential 66 is equivalent to the movement of the 
gun in elevation minus the movement of the gun 
in train. The output from each differential is 
transmitted directly to one of each of the two sine 
cams 6|, 6. The translatory motion delivered 
to the follower 63 by the cam 6[ is a function of 
both the sine of the angle of elevation and the 
sine of the angle of train. The translatory motion 
transmitted to the follower 64 by the cam 62 is, 
however, a function of the sine of the angle of 
elevation--sine of the angle of train or sine 
(E--T) vhich is equal to sin. E cos. '--cos. E sin. 
', The translatory motion of each follower 63, 
64 is transferred into rotary motion by means of 
any of a number of mechanical arrangements 
well known in the art. This rotary motion which 
is the equivalent of the translatory motion of the 
two follower members is transmitted to another 
differential 67, whose output is equivalent to the 
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sum of the two rotary motions imparted thereto, 
or as.expressed algebraically,. _  
and since sin. 
the sure of the two motions imparted tothe dif- 
ferential is equivalent to  sin. g cos. ' Or the 
function of the sine of .the angle Of elevation mflll 
10 tiplied by the cosine of the angle of train. 
In Fig. 4 I have illustrated a further modifica- 
tion of my invention, wheren he proper Cor- 
rection to the bead is introduced by means Of 
log cams 70--7| and an ant-log cam 72. In 
15 this modification the movement of the gear in 
train is transmitted directly to the log cosine cam 
7 so that the cam will rotate at a ratio of 1 to 1 
with the gun in train. The movements of the 
gun in elevation is transmitted directly to a 10g 
20 sine cam 7| which rotates with the gun at a ra- 
tio of 1 to 1. The rotary movement of eacl cam 
is transmitted into translatory movement by 
means of the followers 68--69. -VIovement of f01- 
lower 68 is equivaient to a function of the log 
25 cosine angle of train, and the translatory move- 
ment of the follower 69 is equivalent to a function 
of the log sine angle of elevation. The transla-. 
tory movement of each follower is transformed 
into an equivalent rotary movement by means of 
30 apparatus well known to the art and this rotary 
movement is transmitted directly to a diffeen- 
tial whose output would be equivalent to the sure 
of the log sine angle of elevation log .cosine angl 
of train or log sine E cos. '. This rotary move- 
:5 ment is transmitted to an anti-log cam 72 whose 
output in translatory movement is equivaient to a 
function of the product of sine angle of elevation 
and cosine angle of train. This is the propër 
vertical compensation which must be intr0duced 
 into the movement of the bead. 
If will be apparent to those skilled in the art 
that while I have disclosed my inventior with 
reference to a bead sight, tle invention is not so 
limited, since obviously other equally useful Sight- 
45 ing elements may be used. Furthermore, it 
should be understood that I do hot propose fo be 
limited specifically to the type of gun mouiting 
illustrated in Fig. L In fact, it is to be expressly 
understood that the present invention is not lira- 
50 ited to any specfic means disclosed herein .or 
otherwise than by the appended claires. 
The invention described, herein may be manu- 
factured and used by or for the Government of 
the United States of America for governmental 
5 purposes without the payment of any royalties 
thereon or therefor. 
1. A gun movable about elevational and azi- 
muthal axes and having a movable sighting ele- 
0 ment, in combination, a pair of confronting 
plates, a pivotal mourir for one of the plates and 
a structure at one of its sides defining a slot, a 
system of axially parallel rods, one of the rods 
carrying the sighting element and engaging the 
c other plate, a second rod having follet contact 
with the confronting surfaces of the plates, a 
third rod having a lateral stud riding in the slot 
structure to accommodate rocking of said one 
plate, a gear train and means for setting if in 
ï0 operation by the training of the u in azimuth, 
crank operated connections between selected 
gears of the train and the first and second rods 
for producing a latera! shift of said first and sec- 
ond rods and said other plate, and a terminai 
75 crank device for the third rod, being 0porativeby- 
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elevation of the gun for producing a unitary ax- 
ial shift of the three rods accompanied by rock- 
ing of the pivoted plate and an axial movement of 
the remaining plate. 
2. A gun movable about elevational and azi- 
muthal axes and having a movable sighting ele- 
ment, in combination, a pair of confronting 
plates, a pivotal mount for one of the plates and 
a structure ab one of ifs sides dening a slot, a 
system of axially parallel rods, one of the rods 
carrying the sighting element and engaging the 
other plate, a second rod having follet contact 
with the confronting surfaces of the plates, a 
third rod having a lateral stud riding in the slot 
structure to accommodate rocking of said one 
plate, a gear train and means for setting it in op- 
eration by the training of the gun in azimuth, 
crank operated connections between selected 
gears of the train and the first and second rods, 
said crank connections including guideway ber- 
minals slidably containing the first and second 
rods for producing a ]ateral shift of said flrst and 
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second rods and said other plate» a terminal 
crank device for the third rod, being operative by 
elevation of the gun for producing a unitary axial 
shift of the three rods accompanied by rocking 
5 of the pivoted plate and an axial movement of the 
remaining plate, and a spring between one of the 
guideway terminals and the plate of the first rodo 
establishing a unidirectional pressure in the rod 
system and the confronting plates to the terminal 
10 crank device. 
DANIEL V. GALLERY, JR. 
FFNCS CTD 
The following references are of record in the 
15 file of this ptent: 
UNITED STATES PATENTS 
Number Naine Date 
1,650,628 Inglis .............. Nov. 29, 1927 
20 1,935,615 Coupland __ ....... Nov. 21, 1933 
2,183,530 Alkan .............. Dec. 19, 1939 
2,466,093 Ford ................ Apr. 5, 1949 



